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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United Stales. 

Claims 1-3,5-11, 13-15, 18, 21-28, and 31-34 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Macaulay et al (US 5,552,659). 

Regarding claim 1, Macaulay discloses a broad area field electron emitter in figure 8 
comprising a plurality of emitter cells formed in a layered structure, each cell comprising a hole 
(40) at the base of which a field electron emission material (42) is disposed: wherein said layered 
structure comprises: an emitter layer (32) having a substrate (30) provided with an electrically 
conductive surface and said field electron emission material disposed on said surface; a gate 
electrode (38) spaced from said emitter layer, and dielectric material (36) disposed between said 
emitter layer and said gate electrode: and wherein: a first region of dielectric material contacts 
said emitter layer; a second region of dielectric material contacts said gate electrode; and means 
is provided for reducing cell-wall charge between said first and second regions (for example, see 
Fig. 8). 

Regarding claim 2, Macaulay discloses a broad area field electron emitter according to 
claim 1 5 wherein said means for reducing cell-wall charge comprises an increase in the diameter 
of each cell from said first region to said second region (for example, see col. 5, lines 1-8). 
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Regarding claim 3, Macaulay discloses a broad area field electron emitter according to 
claim 2, wherein the side walls of each cell taper linearly from said first region to said second 
region (for example, see Fig. 8). 

Regarding claim 5, Macaulay discloses a broad area field electron emitter according to 
claim 1, wherein said means for reducing cell-wall charge comprises a current-leakage path 
provided within said dielectric material (for example, see Fig. 8). 

Regarding claim 6, Macaulay discloses a broad area field electron emitter according to 
claim 5, wherein said dielectric material or further material is selected from the group 
comprising chromium sesquioxide and silica with low concentrations of carbon or iron oxide (for 
example, see col. 4, lines 55-58). 

Regarding claim 7. Macaulay discloses a broad area field electron emitter according to 
claim 1, wherein said means for reducing cell-wall charge comprises a low secondary electron 
yield material with first cross-over potential less than the maximum emitter layer to gate voltage 
of the emi tter, said low secondary electron yield material compri sing said dielectric material or 
an insulator material provided on the side walls of each cell (for example, see col. 5, lines 42-50 
and Fig. 8). 

Regarding claim 8, Macaulay discloses a broad area field electron emitter according to 
claim 7, wherein said dielectric material or further material is selected from the group 
comprising Cr 2O3, SiN, a-Si SiC, carbon and implanted carbon (for example, see col. 4, lines 
55-58). 

Regarding claim 9, Macaulay discloses a broad area field electron emitter according to 
claim 1, wherein said means for reducing cell-wall charge comprises a layered configuration 
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within said dielectric material to provide focusing of electrons emitted by said field electron 
emission material (for example, see Fig. 8). 

Regarding claim 10, Macaulay discloses a broad area field electron emitter according to 
claim 9, wherein said layered configuration comprises a thin focus electrode (34) between layers 
of said dielectric material. 

Regarding claim 1 1 Macaulay discloses a broad area field electron emitter according to 
claim 10, wherein said thin focus electrode is of metal (for example, see col. 4, lines 49-51). 

Regarding claim 13, Macaulay discloses a broad area field electron emitter according to 
claim 10, wherein said thin focus electrode has a thickness of less than 1 micron (for example, 
see col. 4, lines 58-60). 

Regarding claim 14, Macaulay discloses a broad area field electron emitter according to 
claim 9, wherien said layered configuration comprises layers of dielectric material (34 and 36) of 
differing dielectric constant. 

Regarding claim 15, Macaulay discloses a broad area field electron emitter according to 
claim 14, wherein said layers of dielectric material of differing dielectric constant comprise a 
layer of lower dielectric constant which has a thickness in the range 1 0% to 80% of the thickness 
of the layered configuration of said dielectric material (for example, see col. 4, l ines 55-60). 

Regarding claim 1 8, Macaulay discloses a broad area field electron emitter according to 
any claim 1 , wherein said dielectric material includes a layer of material that is porous relative to 
the rest of the dielectric material, to trap electrons (for example, see col. 4, lines 55-58). 
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Regarding claim 21, Macaulay discloses a field electron emission device comprising a 
broad area field electron emitter according to claim 1, and means for subjecting said emitter to an 
electric field in order to cause said emitter to emit electrons (for example, see Fig. 8). 

Regarding claim 22, Macaulay discloses a field electron emission device according to 
claim 21, comprising a substrate (30) with an array of patches of said broad area field electron 
emitter. 

Regarding claim 23, Macaulay discloses a field electron emission device according to 
claim 21, comprising a plasma reactor, corona discharge device, silent discharge device, 
ozoniser, an electron source, electron gun, electron device, x-ray tube, vacuum gauge, gas filled 
device or ion thruster (see FIG. 8). 

Regarding claim 24, Macaulay discloses a field electron emission device according to 
claim 21, wherein the broad area field electron emitter supplies the total current for operation of 
the device (for example, see Fig. 8). 

Regarding claim 25, Macaulay discloses a field electron emission device according to 
claim 21 , wherein the broad area field electron emitter supplies a starting, triggering or priming 
current for the device (for example see Fig. 8). 

Regarding claim 26, Macaulay discloses a field electron emission device according to 
any of claims 21, comprising a display device (for example, see Fig. 8). 

Regarding claim 27, Macaulay discloses a field electron emission device according to 
any of claims 21, comprising a lamp (for example, see col. 1, lines 8-12). 

Regarding claim 28, Macaulay discloses a field electron emission device according to 
clam 27, wherein said lamp is substantially flat (for example, see Fig. 8). 
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Regarding claim 31, Macaulay discloses a field electron emission device according to 
any of claims 29, wherein said broad area field electron emitter and/or a phosphor (R, G, or B) 
are coated upon one or more one-dimensional array of conductive tracks which are arranged to 
be addressed by electronic driving means so as to produce a scanning illuminated line (for 
example, see Fig. 8). 

Regarding claim 32, Macaulay discloses a field electron emission device according to 
claim 31, including said electronic driving means (for example, see Fig. 8). 

Regarding claim 33, Macaulay discloses a field electron emission device according to 
any of claims 21, wherein said broad area field electron emitter is disposed in an environment 
which is gaseous, liquid, solid, or a vacuum (for example, see Fig. 8). 

Regarding claim 34, Macaulay discloses a field electron emission device according to 
any of claims 21, comprising a cathode (32) which is optically translucent and is so in relation to 
an anode (48) that electrons emitted from the cathode impinge upon the anode to cause electro- 
luminescence at the anode, which electro-luminescence is visible through the optically 
translucent cathode (for example, see Fig. 8). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 4, 12, 16, 17, and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Macaulay et al. (US 5,552,659). 
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Regarding claim 4, Macaulay discloses a broad area field electron emitter according to 
claim 2, but does not specifically teach the side walls of each cell being curved from said first 
region to said second region. It is noted that the applicant's specific curved shape, does not solve 
any of the stated problems or yield any unexpected result that is not within the scope of the 
teachings applied. Therefore it is considered to be a matter of choice, which a person of ordinary 
skill in the art would have found obvious to select any type of boundary (linear, curved, etc) for 
the sidewalls of the cells, as long as they are tapered from the first region to the second region. 

Regarding claim 12, Macaulay discloses a broad area field electron emitter according to 
claim 11, but does not specifically recite chromium as the material for the focusing electrode. It 
has been held to be within the general skill of a worker in the art to select a known material on 
the basis of its suitability for the intended use as a matter of obvious design choice. Thus, it 
would have been obvious to one having ordinary skills in the art at the time the invention was 
made to have contemplated the use of chromium as the metal of the focusing electrode, since the 
selection of known materials for a known purpose is within the skill of the art. 

Regarding claim 16, Macaulay discloses a broad area field electron emitter according to 
claim 14, but does not specifically recite the layers of dielectric material having dielectric 
constants that differ in a ratio of at least 3:2. It has been held that where the general conditions 
of a claim are disclosed in the prior art, discovering the optimum or workable ranges involves 
only routine skill in the art. It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to provide an appropriate ratio for the difference in dielectric 
constants for the layered configuration, since optimization of workable ranges is considered 
within the skill of the art. 
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Regarding claim 17, Macaulay discloses a broad area field electron emitter according to 
claim 16, but does not specifically disclose that said layers of dielectric material have dielectric 
constants that differ in a ratio of at least 4:1 . It has been held that where the general conditions 
of a claim are disclosed in the prior art, discovering the optimum or workable ranges involves 
only routine skill in the art. It would have been obvious to one having ordinary skill in. the art at 
the time the invention was made to provide an appropriate ratio for the difference in dielectric 
constants for the layered configuration, since optimization of workable ranges is considered 
within the skill of the art. 

Regarding claim 19, Macaulay discloses a broad area field electron emitter according to 
claim 18, but does not specifically recite disclose that said porous material has a porosity of 
approximately 50%. It has been held that discovering an optimum value of a result effective 
variable involves only routine skill in the art. Thus, it would have been obvious to one of 
ordinary skills in the art at the time the invention was made to provide an appropriate value for 
the porosity of the porous material, since discovering an optimum value of a result variable is 
considered within the skills of the art. 

Claims 29-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over Macaulay et 
al. (US 5,552,659) in view of Am rine et al. (US 6,1 14,802). 

Regarding claims 29-30, Macaulay does not specifically teach the emitter connected to an 
electric drives means via a ballast resistor. However, Amrine et al. (US 6,1 14,802) teaches using 
ballast resistors in the form of laterally conducting layers (424,426,428) to segments of the 
emitting region in order to provide a uniform current distribution throughout the array (for 
example, see Fig. 4 and col. 6, lines 8-20). Accordingly, it would have been obvious to one of 
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ordinary skill in the art at the time the invention was made to include ballast resistors in order to 
provide a uniform current distribution and to improve the resolution of the display . 
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